A proteomic approach to study Cry1Ac binding proteins and their alterations in resistant Heliothis virescens larvae.
Binding of the Bacillus thuringiensis Cry1Ac toxin to specific receptors in the midgut brush border membrane is required for toxicity. Alteration of these receptors is the most reported mechanism of resistance. We used a proteomic approach to identify Cry1Ac binding proteins from intestinal brush border membrane (BBM) prepared from Heliothis virescens larvae. Cry1Ac binding BBM proteins were detected in 2D blots and identified using peptide mass fingerprinting (PMF) or de novo sequencing. Among other proteins, the membrane bound alkaline phosphatase (HvALP), and a novel phosphatase, were identified as Cry1Ac binding proteins. Reduction of HvALP expression levels correlated directly with resistance to Cry1Ac in the YHD2-B strain of H. virescens. To study additional proteomic alterations in resistant H. virescens larvae, we used two-dimensional differential in-gel electrophoresis (2D-DIGE) to compare three independent resistant strains with a susceptible strain. Our results validate the use of proteomic approaches to identify toxin binding proteins and proteome alterations in resistant insects.